.50 and 27.50 days respectively. All the differences were statistically significant (p<0.05). MB/BacT system showed less contamination rate, 05 cases (3.62%) in contrast to the 07 cases (5.07%) for L-J method. This difference also reached statistically significant (p<0.05). The MB/BacT system thus found to be superior method of choice especially for handling large number of specimens.
Introduction
Tuberculosis is a disease of great antiquity. In the past, tuberculosis has been referred to as the captain of death 1 . It caused one billion deaths in the last 200 years 2 . In Europe it was responsible for one in ten deaths in the last century 3 . The worldwide magnitude of the modern tuberculosis is so great that in April 1993 the World Health Organization (WHO) declared tuberculosis to be a global emergency 4 . About one third of the world's population have been infected with Mycobacterium tuberculosis 5 . Nearly three million cases of tuberculosis and one million deaths occur each year in South East Asian region. Everyday more than 1,500 people in the region die from tuberculosis. The situation is expected to worsen due to the emergence of multi-drug resistant tuberculosis and HIV-TB co-infection 6 . Many systems have been developed in the recent years apart from the traditional microscopy and culture on Lowenstein-Jensen (L-J) medium. MB/ BacT system is a non-radiometric TB-culture system having comparable results with other automated systems 7 . In different studies, the automated systems proved to yield increased sensitivity and specificity, significant reduction in mean detection time and contamination rate compared to traditional system. In this study, the automated MB/BacT system with Lowenstein-Jensen media in respect to recovery rate, mean detection time and contamination rate was compared and evaluated.
Materials and Methods
A total of 138 clinically diagnosed cases of pulmonary tuberculosis of both sexes were included in this study. BacT bottles after which slopes/bottles failing to show any growth were discarded as negative. On the other hand, any bottle detected and displayed as positive was taken out of the instrument and subsequent identification was carried out by different biochemical test.
Results and Observations
Among 138 clinically diagnosed cases of pulmonary tuberculosis 99 (71.74%) were male and 39 (28.26%) were female. Out of these, 46 (33.33%) were smear positive. The rate of smear positivity was almost same in case of male and female ( Table-VI) MB/BacT and L-J media alone detected 13 and 4 species of M. tuberculosis respectively. The remaining 70 Mycobacteria grew in both the system. The MB/BacT system recovered more mycobacteria reaching statistical significance (P<0.05).
Table-VII shows the detection times of Mycobacteria by the two systems. For smear positive and culture positive 41 specimens, MB/BacT and L-J media detected on an average of 9.24 and 20.6 days respectively. For smear negative and culture positive cases these were 18.5 and 27.5 days respectively. The differences reached statistical significance (P<0.05).
Table-VIII shows the rate of contamination by the two systems. Out of total 138 specimens, the overall contamination rate of L-J media stood 7 (5.07%) and that of MB/BacT system was 5 (3.62%). The most frequent contaminations in both media were Gram-positive organisms including Staphylococci and some Gram positive bacilli.
Discussion
Technical development for the detection of Mycobacteria always received much attention. The BECTEC 460 system in conjunction with the Middlebrook 12B liquid medium has become a reference system and widely used for the detection of Mycobacteria in industrialized countries 9 . Despite all of its advantages, the BACTEC 460 system has certain limitations like high cost, high workload, radioactive reagents and possible crosscontamination 10 . The most important disadvantage of Egg based media like Lowenstein-Jensen (L-J) is the prolonged incubation period. Considering this problem certain improvements have been reported with manual systems, such as the Septi-Chek system (Becton Dickinson) 11, 12 and the Mycobacterial Growth Indicator Tube (MGIT) 13 . However all these systems require much manual handling. The recently developed MB / BacT system is one of the first fully automated systems for culture of Mycobacteria. In this study, the majority (75.86%) of the cases were within the age group 14-44 years. This correlates with 17 in Bangladesh. In another study in Bangladesh, Huq et al 18 found 40% positivity but in this case, the samples were collected from the admitted patients only. 20 . The isolation rate correlates with other studies 21 . Centre for Disease Control and Prevention recommends that the reports of isolation and identification of M. tuberculosis complex species should be available within 10 to 14 days or 21 days of specimen collection 22 . With the two systems the mean differences of detection time was estimated. That was 11.36 days for smear positive cases, 9 days for smear negative cases and 2.8 days for NTM. Pair-wise comparisons of mean detection time and the total average detection times were statistically significant. Reported data are in agreement with previous study of 11.8 to 21 days for MB/BacT and from 16.7 to 31 days for L-J media 19 . Some recent studies showed comparable results 23, 24 . In regards to contamination, 5 same specimens (3.62%) proved to contaminate both systems with additional 2 (1.45%) specimens contaminating L-J media alone. This explains that the predominant contamination probably originated during specimen collection. Additional 2 (1.45%) contaminations of L-J media might have occurred subsequent handling of the L-J tubes. The lower rate (3.62%) of contamination in MB/BacT system may be related to its closed incubation and monitoring system and use of PANTA which was not used in the earlier version of the instrument where the rate was >9% 19 . The overall 3.62% of contamination rate fulfils the CDC requirement (5%). Similar rate (4.6%) was observed by Claudio et al 23 The present study seems to be the first one on the comparison between an automated system and Egg-based media for the TB diagnosis in Bangladesh. This study evaluated the recovery rates and the detection time of Mycobacteria from 138 clinical specimens by each system alone and also by system combination. The MB/BacT proved to be a superior method. As no individual system correctly detected all mycobacteria, it is suggested to employ a combination of liquid and solid media. This information agrees with other recent studies 19 . The advantages of MB/BacT system includes it's high level of automation with reduced risk of transcription or vial inversion error. It is a closed system so crosscontamination risk is minimum. It has data management capabilities and the cost of maintenance is low. But most important advantage is the improved and fast detection of Mycobacteria compared to L-J media. On the other hand L-J media is still a useful media for the growth of most clinically significant Mycobacteria. It has long shelf life and is ideal for small scale laboratories. The disadvantages are long incubation period, increased contamination rate, inability to perform drug susceptibility test. Although combination of the two methods as shown earlier is ideal, MB/BacT system may be considered to be an effective alternative to L-J system and even BACTEC 460 system for the culture of Mycobacteria in large capacity laboratories.
Conclusion
This study tried to focus attention towards the technical developments for the detection of Mycobacterial species. Bangladesh is endemic with tuberculosis and with introduction of HIV infection the situation may aggravate further. This may create burden on different laboratories for the prompt detection and reporting of Mycobacteria. The MB/BacT system is a non-radiometric, fully automated, closed monitoring system, which may face this challenge effectively especially for large capacity laboratories. Lowenstein-Jensen media is still very useful but it is time consuming and involves more manpower and has increased contamination rates and ultimately delays the prompt detection and reporting system. Even then, combination of the two methods are proved to increase the overall output.
